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/ (p 2 mm) »4 1 7. o-c*o7to 

[0 0 7 4] 

ftfetLfci^y *KR<0~i*ffofck Jfclttt*li2. 90, 4 1 g/c 

m 3 > rt»I&Jli5 0MPa, * ? y *R~«J~Ui 3 /i mJA±-C*ofco ftfctlfc 

R*zaj£2 3r«*t»K5 o%o**c+k iaB«cfltL/s», ~f*jfc««sp*auetfet 

C*2. 9 0-C*«K SeftttB*<bit&J&»ofc 0 CORO^y ^ > "*> "■--> a ^tttc J: 
& 3*1435 1± 4. 9GPaU*9fc, 
[Udfcffl 1 ] 
[0 0 7 51 

##m^j£Lfc#V*^;w>-^>0 5%*vV>i£i&l 0 0 gK> -f h 77* h 
*V->5^1. 6 5g»L, gSi&B^T-Cl 5 0*0 3 OfrWhmLtto ".Oi£?&£ 
^tf\s-*-*m^rWki&L, i#&*PGMEA-e«&L*:o KOklOPGMEAI 
{*2 5 g-C*o/Co Mv>T*O^i££M*&jg0. 2 5^n>OPTFE'>'J * 
(7K^?^tt«) -CiSdaL/wo *Oi*tiai0. 2 cm (4>f>*-) , ¥ 
$0. 5mmW/'J 3 ^-i?i^N-±lC^ tf ^a-^-^fflv^t, 1 5 0 0 rpm/20# 
">*fr"?lWfU> 3fcfcR»T?3$*l~ji£j*3*jfco ^Ov'Jnv^x^-S-^fi^ 
(2 3 t:K:j3*t&ffl*tiSJK4 0%) 1 0 0*C-e3frffl, ov»"Cl 9 0tO*y h7^- h 

3 u m^x, nm&m&mft* 3 5ot:/3 05-"ML> ->u*kr* 

[0 0 7 6] 

»6*tfc->V *SI<DI R-.'** h/Wi, 1050~1200cm" 1 ftiS, ££0*4 
5 0 c m~ 1 O S i - O^t'^o* < (8UDU 1280cm" 1 £ «fc 7 8 0 c m~ 1 OS 
i -Ctt#fca^<lftJDL 2 9 8 0 cm" 1 OC -Htt-frfcafc^ ®.mm#>bti, 3 3 
5 0 cm" 1 2 0 0 cm" 1 ON - H < i&JDL *3 «t Ox b 9 T-fe b * 

->->9^or-b h*V&lc3£c?<(RTO#fe£LTW,:o I R ".^ h ;v* *> K Lt:, 1 
0 5 0-1 2 0 0 CII1- 1 #iSOS i -Oig£-K&o*<e~.i|~ (P 1) OTOi:, 12 8 0 
cm" 1 OS i -C*££-K3£o-<M (p 2) OlnaoJfcSrgffi L£ t C ^ (P 1 "ff*£ 
) / (P2ffi«) f*2 2. 4ffecfc 0 
[0 0 7 7] 

»&Hfc'>'J*JlI©tHltff9fci:C%, Jfc»*5|5tt2. 8 1, Ml. 39g/c 
m 3 > rt»JB*J4 6 4 MP a, ? *R*Rff*i 2 ^ mJBUb"T?*o ii#?LS£ 

[0 0 7 8] 

|"e>*t/sR*iBJE2 0%O*5R*K 1 ilBifeft L^m, SJSJtlf 

W*m&Lfcb 2. 8 6"e&«9> *>r^»w±-LL3t* f , 5S/~±M«ofcv> w^-? 

mmm 2 ] 

[0 0 7 9] 

##^Ilt?^L7 v c**';^^;V'>"-9 J V<0 5%^^V>'^^l 0 0 gi:> "" h^T-b h 
**s*s?y\. 25 g£«]U flX "lUB-T-e 1 5 0*03 O^fffljbDf&Ufco CLOD'S: 
i^V-^^fflv^ML, »&*PGMEA-CflH9ILfco £0 £: § O P GME A3 
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Ge 1 es ttt«MCR-13 (iSp B p£) ) * 3 . 2 gtftAL, S5RS-H5^T"C8 0*C3 
B#Wtn^L7to -om£^oK**ifli£L*:fc£6 9 8 g^o/:W, 
£fflV>-C««fiU T§&-e<fc&PGMEAfcifo3 1 g3&§&$-£T@?fc#iKj 1 5%OPGME 

(7 hVOf-^ttS) TiHifiLfco *Oi*ifc*E&l 0. 2 cm (4 << >T) , J?S 0 
. 5mraO'>U3>^xA-±|:^e^a-^-ifflv^, 1 5 0 0 rpm/20^ 
f*-C|frfrU $fcKM®-C3#iiri$£&$-£*:o *OS"J n>"!7x^-£*ft#B^* (2 
3lCK;i3t7**S**ilJ£4 0%) 1 0 0fe3^IS, ov^-Cl 9 0TCO*y Y"fV-Y±."Q 
3#W;&D&U «v»t\ S^a^HSt* 3 5 otV3 OtfW&JSU #«IBSfc*#fc 

o 

[0 0 8 0] 

fthtitzi/V #«]&0 I R*'** MWi, 1020~1200cm" 1 #iS, JiJilM 
5 0 cm" 1 OS i -Oj&^K&oX^iDU 1280cm" 1 ^J:Cf780cm~ 1 OS 
i -C&&K&'3<mi, 2 9 8 0 c m" 1 OC - H*£^K&oX <b 3 3 

5 0 cm" 1 *5<fctfl 2 0 0 cm" 1 ON-H^lC^<%J|X, teXX/* Ka*'> 
V jcf-v:/**^) -/n tf;i/^JS:/'; 3->tc*cf<?RJ|X % x h 9 7-fe h * v > Kg£ 
cf<igURMt»*LTV>rt:o I RX^^ Hl'Sr&iilcLTs 1 0 2 0-1 2 0 0 cm" 1 # 
i£OS i -0^tc^c?<^JR (P l) <DWmt, 1 2 8 0 c m~ 1 OS i -C*£<£K3fe 
-3<WWL (P 2) OTOOJt£#ffiL*:£:£*, (P1I«) / (P2i«) Ii2 2. 7 
##^l2-C#ibtL^*>U *KMi:Jti^tT > S i -Oij^KJ: £tf>o 
£o ditlix f77t f + ->y7>Wftt:US i -0*^*£jjfcL*:Jg|*K&*& 

[0 0 8 1 ] 

#<b;a£v"J rtjCMOfHffifcffoTtfc JfcE*m^{i2. 2 4 , mg. 1 . 2 9g/c 
m 3 , F*3£l$JE\£j 5 IMPa, * 7 y * RB#Jg|l?f* 3 M mVs±.-?&otz 0 ttz, %hfitz 

m^m2 3Vttttmm5 o%o*^*&-ii®iTOeL*:^ wm&mmmzwifcLtzt 

c\h2. 2 7T?*tK t>?fr\z±.%.^tz-i)K H^FnUlofcv^^-e&ofco 
[0 0 8 2] 

[#U&&0» 3 ] 
[0 0 8 3] 

f- h 57-b h ^ oft; =b<9 fc-xf-* h 'J 7* h^r>">7>^fflv*^ja^{i^ 

#0 2 tmmzLX, '>';*I1W; 0 #<b*L/-Jg|OI R*^* h^&ill^L*:*:;!^ 

<D®.m*$mWt&<mtX'$><3tZo -f 1020~1200cm" 1 #J£ 
, is XV s 4 5 0 cm" 1 OS i - O^-g-K^o* < i&iDU 1280c m _1 ^J:U f 780c 
m" 1 OS i -C^Hfto^TO, 2 9 8 0 cm" 1 O C - Hij^KgcK B^WS?^ 
fbtLx 3350cm" 1 Ssitf 1 2 0 0 c m" 1 ©N-Hg^CSoXf )R, ^.fctffc K 

V('Sc?<^J|Xfi^LTV^Co I R*^* M^£*> fcKLT. 1 0 2 0-1 2 

0 0 cm" 1 #i£OS i -0^tw^o*<®l|X (PI) Oliii, 1280c m" x OS 

1 -C^lC»o*<^JR (P 2) <DMm<D}tZM.mL1ztZ?>^ (P Iff) / (P2I 
3ft) (±2 0. 6-C&ofc 0 

[0 0 8 4] 

nbiitzi") *II«^/;ci?i, ttftm^fi2. 3 0, «Kl. 21g/c 
m 3 , F^Sl5^{i4 6MP a, * 9 y * RJMR7tt 3 M mfilJit^ o fc„ #e>*i/i 

n&*a&2 3t:WiSj^5 o%o^pp^i^ip B imsb^m, mm&m'mmzmfcLtzt 

[0 0 8 5] 
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**«OTLa*X«ltJ[attatt»:J:i)aiS&Lfefci*, 1 9A^ofc, 

[£»] 4 ] 
[0 0 8 6] 

5 5 0O#'J Jc^^y n-^-rf-^i-x^fcfflWcJSWi, 3?*fe0II 2 fcWtfcfcLT 
> ->V fco *#<b*i*:JBlOI RA^* MWSriJW^L/cfcc:^ 1 0 3 0-120 

0cm -1 ft)5, *5«}:tf4 50c m~ 1 OS i - < TO, 1 2 7 0 cm" 1 
^^^7 8 0 cm" 1 OS i - C&^K&c? < TO, 2 9 8 0 cm" 1 OC-H|t£-K£ 
^ < TO^K* bit, 3350cm" 1 iJi^l 2 0 0 cm - 1 ON - H&&izm<3 < i& 
JDU i5iWJxfi/>^ij 3-;u*-7-;wj.-xA'K&-cKTO> x h 7 T-fe h * v*>7 
:/K&o*<TO{i&&LTV^ 0 I R h JV* t Ut, 1030~1200cm 

" 1 ttiftOS i -0*S£-K3&-=KTO (P 1) l 2 8 0 cm" 1 OS i -CifS 

^K&^<TO (P2) oraoJfc**itiLfci:£** (PlBW) / (P 21580 t± 2 
1. 9Tabo/co 
[0 0 8 7] 

'fibiitzi/V ijW&<omm**n^tztZ.h, Jtiim^fi2. 3 5,3?j£l. 30g/c 
m 3 , F*3SPJC&^jti 5 9MP a, * 9 ? * RJMItVli 3 ^ m£lit*o tz 0 ttz, ftbiitz 

m*um2 3ntettm&5 o%<n±%*i,zimMi&.w.Ltz&, nmitmrnmiwi^Ltzt 

[0 0 8 8] 

ClOMO^y-f ^r'^x-^a >fetC«t<5>Wtt^{i5. 3GPat?*o^ 0 $<=>ICV'J 
*Smo?LS«rX«fttfeSDcgL&^J: OiM^L^ti^, ¥*Sj?LMli 1 9At^o^, 
[#«&fll5] 
[0 0 8 9] 

T h 77t h >0«]fit 1 . 6 5gK, fcKn*«> (i^ijxf V^^y) 

•/n tT;i/^vij n->^>^ng^ l . 6 5 gK % LfctJ^tiUJ&M 1 fc|WJ 

IfcKLTvV #@Jlfc#*:„ #<b*L*:Jg|OI R*'** h )V*mfe Ltz t Cl 1 0 4 0- 
1 2 0 0 cm" 1 ^«ty f 4 60cm" 1 OSi - 0*S£i::go* < TO, 1 2 5 0 c 

m" 1 iJ«tt>*7 5 0 cm" 1 OS i - C&&K&-3< TO> 2 9 8 0 cm" 1 OC-HSS 
£-K&cKTOrt*E*!><b*U 3350cm" 1 ^ith' 1200cm" 1 ON-Hg^t:S 

J|X, ^A'h V7*h*->^7>K&^<TOf*:&£LTW.:o I R*^? 
LT, 1040~1200cm" 1 ffrSftOS i - O^K^ < TO (P 1) 0®*|2:, 
1 2 8 0 cm" 1 OS i -CiNr£K^<TO (P 2) OTOoJtfcgfcti Ltz b £ ( 
P1I«) / (P2I«) Ii2 3. lT&ofco 
[0 0 9 0] 

nhftizi'Vijmm<z>wm*ftviz£z?>, itmmm*2. 52, tti. 37g/c 

m 3 , P«3gp^{i6 2MP a, * 9 y * Ra#mJ?{± 3 M mJBLL-C*o fc 0 WhUtz 
®l£z&£2 3lCffi*fSffi5 0%O^fp^liira&gL^m> WKJfcR***»iS&Lfci: 
£*>2. 5 3-C&*), *>i**»tc±l|.Lfc**x ^ffl±Fp^O*v^^;l/-C2bo7to 
[0 0 9 1] 

iOHOty-f >7>7—*sm >mzXZW&.m*5. 5 GP aTJbofeo 
[£jfcffll 6 ] 
[0 0 9 2] 

jfiJft«J*r«IJft-t*IRoajK* 3 5 0*C^ib 4 0 0 r«5£ Lfc JBWWU HM^Il 1 tmffi. 
izLX^V *WWk*ntz 0 ftfe*ifc||oiR^ h/i'Oif-^ttfltttlSjftffli 
fc~> «; (i A. < , lOSO-nOOcm" 1 tfjffiO S i - 0&&IZ 

»^<TO (PI) <ommt, 1 2 8 0 cm" 1 OS i -C«ffr»c3fe^< TO (P 2) O 
15aoJt«r#Wt/£fci%, (PlBf) / (P2ffif) fil7. 0t*ofc, 
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[0 0 9 31 

tehtitz'sv iJ9tmowm*ft-ofctz?>, itmmm&2. 21,- mi. 3i g / c 

m 3 , F*I«B/S*li5 4 MP a, * 9 y ? GB#J*J?ti 3 /i mJ^±-C*o7t 0 ttz* ftbtitz 

i^>2. 25-C*D, to1*^lc±#L/c**, &m±MM<D%^l"<)i'X'&<?tzo 
[0 0 9 4] 

[0 0 9 5] 

[ikism 1 1 

[0 0 9 6] 

Lfc5K';^f-^'>9if>05%*Vl/>»«tl 0 0 a*#B*T-Cl 5 0*C3 0# 

Z<Dt I^PGME ASJ4 9 5 g^o/:„ $ (#'Jxfi/>t4v') ■/ 

ne;^JSyij D -> (Ge 1 e s tttlMCR - 1 3 (iSp D n «) ) ^3. 2gSAL, 
fi*#HATT?8 0*C3li*WJDa&Lfco -OM«iOli*i^U:fcc:^9 5gt^ 
fcOT?, i/<#l/-*-*fflv*Tifc«U PGME A 0 gI?S$tT@ 

Ufl-^Jl 5%<DPGMEA«#/: 0 i^T^Oit&fciitiiffiK 0 . 2^n>opx 
FEi/>J>i;7^^- (7KA>T7^I) -cataLfco 10. 2 c 

m (4^^f) , I§0. 5mm<0'>V3>^xA-±|;xe>3-^-^ffi^t, 15 

0 0 r pm/2 0#O&#-C&^U tlOfc*i:2 4 BfW* <J - Aft (2 3 TCffi 
***IJK4 0%) KJMILfc (MX®) o f©->'j3^xA-^ll^ (2 3*C 
tCfett-5>ffi^MJS4 0%) 10 0tt?3^ ov^tl 9 OtO^y hT'l'- h_t-C3# 
E3»U tt^-c. ttftfiHRMA* 3 5 0"C/ 3 0$HM*J*U > *KR*»fc 0 

[0 0 9 7] 

#e>*lfc5/'j I RX^^ MWi, 1 0 2 0~ 1 2 0 0 cm - 1 ££0*4 

5 0 cm 1 OS i -0*§£-K&o*<i&JDU 1 2 8 0 cm - 1 jJitl'7 8 0 cm" 1 OS 

1 -C^K&o*<B&i&> 2 9 8 0 c m" 1 O C - Hi&^C&c? < P> *L, 3 3 
5 0 cm 1 *3«tm 2 0 0 cm" 1 ON-H^tC^o*< l&JR, ££0^ Kd^-> (*' 

>!/«:*> fcKLT, 1020~1200cm -1 ttiSOS i - O^K^o* < IRJR (pi) 
<OWm±. 1 2 8 0 cm" 1 <OS i -C*S£-K^<M (P 1) OMiHoifcfcgtH Lfc 
(P lffift) / (P 2W&) {4 1 7. 4-e^ofc 0 
[0 0 9 8] 

fcfcftfcV'jaffJRoffPttfcffofcfcCfc, Jfc»W*fli2. 64, Ml. 15g/c 
m 3 „ fl«JS*li3 8MPa, * ? ? *R#«Wtt3 ,i mU±-C*ofc 0 W&ftfc 
Jg|£zS*2 3*C*I**iSJft5 0 l«|lfliHILfc&, M*il*a|s*ilB5feLfcfc 

[0 0 9 9] 

iomof-./>f m^-J/B >&KJ:«m&*(2 4. 2 GP a-C*ofco 
[JtttM 2 ] 
[0 10 0] 

£fr-*E>, IfcttWl fcRI«*cLT»«C«:P»U ML?^ -€-oaiK*ltei 0. 2 cm 
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(4 4 ><f- ) , 0. 5mmOi";3^-)xA-±|:^e>'3-^-ilv»T, 150 
0rpm/2 0^ftfWU $ <b KSifrC 3 #WJ$£j&3-£fco *<Di/>) =i > V *.ss 
-*-X% 4 &m%* (2 3riCi5tt*ffl*t?SJK4 0%) 1 0 0t:-C3^iHJ, ov^Tl 9 o*c 
(D*v Y-fV- h ±T 3 #IH!*D& U ®\*X, &&Sfc#ffl**3 5 01C/3 O^W&ric 

[0 10 1] 

#ibtifc->V #KJB|0 I R*^* h;Hi, 1 0 2 0- 1 2 0 0 cm" 1 ttift, *J«tt>'4 
5 0 c m~ 1 <0 S i - 0&&\z&<3 < l 280cm" 1 ^^TSOcm - 1 <DS 

i -C&^K&cKKJDU 2 9 8 0 c m" 1 £>C - Hjg^K&cf < iRJRs 3 3 5 0 cm" 
'ii^nOOcra- 1 ON-H*t£-K&^<cRJ|JL 9 2 0 c m" 1 H X V 3 7 0 0 c 

[0 10 2] 

, *&#Hft+ (SJK2 5 'Cfflfcj'jlJS 4 0%) ^3B#Mjffc«ffcfcM:4. 5£iffix, *Lv» 
[0 10 3] 

^I'f^ (S^iSH : • 3--f^t±gi) (IJlmm, ^|$50 

mmx 5 0 mm) £*tei$fc#k 3&NaOH;fo§i8L ^H 2 H 0 4 7fci£?£<DJI|f #T? i < 

: 0. 2/zm) o £^#?*«K:iW*^»»ifc**tf:':J- hfe-Ci*LTML/:t 

, m&zm^wQm+t:toiztf7Zfo<Dmm*BWx-z+vxmzm&'rz (3mmx 3 

mm) o ffi^X, 4r9iW}3&KmoXi'*)*XmKmtZ-&Zo '&hM v V *HJJ|fcX 

mmx 2 mm^jE^T-JPSt 2 // mi Ltz i> <D% 1 8mt-f2> 0 * v * >Xfflfcl± 
,419 2 ALF^f >kf-^>^T^v-r-9*- GftfBf • W h • 9 * - K*t«) 

£fflV>T, 1 0 0 kH zXmfetZo mmomfeiZliM- 4 4S^x>jyv>- 

(J. A. Woo 1 amtfcSJ) Srfflv>& 0 Jfc^m^ti 1 8 ISO/** - >f^ti:o^ 

[0 10 4] 

(Jt»*s(s) = (^Ai/^X [pF] ) X (KJf [ M m] )/35. 4 

iSSl 0. 16cm (4^>f) , lf$0. 5 mm^y'J 3 *;\-©M4£E^35 

t^oTS/'J fcRJRtelE'ftS*, WVRWS^^'J a^^i/N-^MtW^jff^illjfe-J- 
So una, «:j««nsfeo«>i/N-(Da:Mi:-r*o mmn. m-4 4Mxv/v^ 

(J. A. Woo 1 amtt«) xm^^o W&m\iT3:l,Z$£-oXftM.'t-Z 0 
[0 10 5] 

[g/cm 3 ] ) = (mas [ g ] ) / (hjp i> m ] ) /o. oos 

l*)g|SJS:ft 

2 0. 3 2 cm (8 >f , 1 mm©->Vn>'Jx/N-Of 1)*FLX- 2 

3 2 Oil/- y-WflMfc&HJM (Tencortifi) KAJUti. tO'jn 

y*MKfc*Hfc*-*, (2 3*0) cilfcll WOTOTBV— ?-rt»j£:&*B£#-rrt 
*RJfe**«Wjfei-«o RJfli, M-4 4Mxijyy^-^- (J. A. Woo 1 

amtt») Tr«-f£o 

[0 10 6] 
» 2 y 2 RlUgg 
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E&10. 16cm , I$0. 5mm^5/'J aS'fri/N-tcffcttjfijflMMI 

&o. 5 M mfrt3%,5 M m<Dmm'c%zitmttz& t ft*ftn-fz>o titfc®.<DWk&m zmmm 

[0 10 7] 

fii2 0. 3 2 cm (8-f , IPS 1 mmWy'j3>->iA-i:^i|)fiMiS* 

no Indenter D CM) (C i *)Wte?$Zmfe-f2>o 
[0 10 8] 

E&2 0. 3 2 cm , 15$ 1 mm© v V 3 s * x/n- Kf£*y&j£!&i£tfc£ 

[m±o:NAWtm] 

[0 10 9] 

B n n 14 1 * /< 9 > x i < $ feflf v U * K*m * * *> <o -e * ,2, o 
[0 1 1 01 

[0 111] 

L t -> 'J * SI ^ ; i: i t* I -5 o * 

SP^cJ;*u±\ ->U *RK**15KJBj«L;fc&*UMg SUS, ^f^-r^ 

($";*, t;i/^^- n ^fcv^v?^ mtr*>, mt&%t, mtpyjni' 

[0 112] 

[Hi] ##H2o, #y ^?-;w>7->f ^o**rfflv>fcS/y #SOH© i rx^^ h 

o 

[112] ###IJ2<^ #y >f-/l'S'?1P>0**fflV>;fc$/y *Jtg|<BI R*^* h)V 
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